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(54) Title: SILICON SINGLE CRYSTAL, SILICON WAFER, PRODUCTION APPARATUS THEREFOR AND PROCESS FOR 
PRODUCING THE SAME 
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(57) Abstract: A silicon single crystal grown by the CZ method in which there is no Cu precipitate. There is further provided a 
silicon wafer produced from the silicon single crystal, which silicon wafer on its surface and in the interior thereof is free of Cu 
precipitates. Still further, there is provided an apparatus for production of a silicon single crystal according to the CZ method, in 
which the Cu concentration of a quartz part disposed at a location of 1000°C or higher within a single crystal growing oven is 1 ppb 
or below while the Cu concentration of a quartz part disposed at a location of below 1000°C within the single crystal growing oven 
is 10 ppb or below. Furthermore, there is provided a process for producing a silicon single crystal, in which a silicon single crystal 
is grown by means of the above production apparatus. Thus, there are provided a high-quality high-yield silicon single crystal with 
"^f crystal defects minimized and silicon wafer, and provided a production apparatus and process therefor. 

m 



IT) 



£L£l^>»J =i>*$g H H H . XtfttES/'J 3>**8fi>^t>l!i££*ifcvU =i >0 x— /ve&oT , 



usance u«fffli*iJ&<?F£ l&i^vu =i >^x-/\ s ajztfizcz}±iz££vg □>ssi(DSggitfcot, m 

<N j£*pft£J*)b<l ooo°c*»0)«»-effiffl-r*^3E«WSa)CuaiS35<i o P P b j^T-efeS v U =i >JMSS(D« 



WO 2005/073439 



1 



PCT/JP2005/000839 



m m m 

[0001] ^^mn, ^-a^/W^— : (Czochralski Method, £*TCZife£$fc*f-) ^«tt) 



[0002] ^5te»^y3>-^^f 0 coM3t^fe(DloibT, /i^tf ft^j^^BftU fi^H 
[0004] i£¥0¥^^ISB&^^O^jfi|S©l^-b^oT, ^2»f*^>^^^M 

iii-ss*bJWcb<3&«9, S^^b^gi^tir^Tv^. ^lt, fail ii5*»li#a 

6495#2ffft x #|fl¥8-337493^$g, #M¥lO-7488#<&^, #|fl2002-6 
8886#^f?R#fl8) 0 



WO 2005/073439 2 PCT/JP2005/000839 

[0005] iyv^mi^^B(Dm^m^w^^mA^n^m^)(D-^izm(cu) 

;tfc£journal of The Electrochemical Society, 149 (l) G21-G30 (2002) 

[ooo7] ^mn±m?3mMK$t^xt££tifch(Dx&^x, ^$&w<d n 

[0008] _biE @ mm$t<Dfc£>, ^mmn, ^^^^—m^^jftznt-yy^w^ 

[0009] v^y^^^Srtgp^CuWW^^^L^v^o^fcttfi, t£»lfe 

(Oxidation induced Stacking Fault : ^b^^^Jf ^f&) #^^U&V^G9£ 

x%z> 0 

[ooio] z<Dm& s m^>v=2^m&Mi<vxmmmK os 



WO 2005/073439 3 PCT/JP2005/000839 

[oon] *yt, stflH-^ya^^fto^R&^ds, l^lBMfi^^^itlot, osFyv 

£<z><t5^ vy^^s©^^*^ SlMi^isi^tioT, osFy 

[0012] ffjfS^y^^^^^(7)Cu|Sit^ N l x 10 12 atoms/cm 8 7|5flSift?S>5r^d5 

wm^^^^ta«^#?SL^v^^y^^^ H B B^«r^^^^ t^oTCutffm 

r* V W >o S n B n 5f ^ ->y =t >- ^ H £ § 0 

[0013] ttrlB^y3> / #MftttilC@dS2OOmin^_bT?&S^i:^S0*bV\ 

[0014] ^fc, ±m<Di/v^w^Mifrhm^frhfci/y^v^—^xfo^x, 

[0015] £<£><fc5^ tulH^v^^^^y^^^^^^K^tLfc^y^^ai— /N^fc 
bX^&(DX\ ^—^(Di^t^^^faiiU &m&}&<DTBi\fy&=*Xbi)*ol%& 



WO 2005/073439 



4 



PCT/JP2005/000839 



[0016] JilE^vy^^^^d^S^^^fc^y^^ai— ^T'feot, 

[0017] £<£><fc5fc, MfH^V^^^^y^^^fg^^S^tLfcv^y^^ai— /N^fe 



[0018] r<£>#£\ MIE^y^^^— ^O^PilM^O— OSFyv^ftlJ(DNvM^c 

[0019] ^fc, ffj|Bv'y=i>'i> 3 i— ^<DXm^i&&, ^-/^BClot, OSFy^^MMiJ 
^(DXoK^ ] J^^^—^(DiK^MW\ ^wn^B^BIoT, osFy^^M 

^-e^, m^mMH±m±^M<, p-n^^va^y— ^cD^^^^jt$tL> 



WO 2005/073439 5 PCT/JP2005/000839 

[0020] ^/c, M^Zi/V^'yV^~^ I P<DCuWk&$K 1 X 10 12 atoms/cm 3 7fciS"Ca!>5r£: 

[0021] f3^7;^^-StJ:5^y3^i©lijliStfcot, ¥ 

[0022] W H B HW^rt«^H000 o C^Ji©§^^ffli-S^M^R B RCD 
Cu^iS^ippb^T-Cfc^, 5-Ol000 0 C*vt»f^^ffli-6^^M^p C R»Cu 

[0023] mmm^^wmm^m^-r^mnR^u^K cu&mm^^ 



WO 2005/073439 



6 



PCT/JP2005/000839 



[0024] JilE^v-yn^^^cDS^^SMV^T, v-U^^^^^W 

[oo25] ttriE^v^^^iyy^^mM^^^Sg^fflv^Tv'y^^^^ 

[0026] r<Di§£\ ^3^JjgfiSrWfife*rSI^^, ^PfSW^^^^^f^^^S 



[0027] ifefc, ^y^^^H H H^#i^«^^^ ^teffl^^H H B J5KSW^^]^^ lot 

OSFyv^#J(DNvM^i^5J;5^, tufSv-y^^^Hl^Wj^-r^rir^^L 



[0028] ffjf5^a%W^r»rrtttj^fPp n p^?t»-r5[^^, ft^Jg^^lOOO 



WO 2005/073439 



7 



PCT/JP2005/000839 



& wx& 5 <d xm ft (D cu/ — 7- a ?>v%> m *b x'p t£ < % m b h# \zhz& r& & m 

[0029] i/ya^jjgftSrW^L^^, ^Jg^^lOOO^X<^ftmm?fu 

^v^?f#ffl^m^x^Mv^^^^^^f^tffl^^^x ; i,^Hz^p B p^^M$i± 

[0031] ^ ffjfEMf^WJ^^ ?ff^^^^i000i^X(Z)^rt^^gXS^^ 



WO 2005/073439 



8 



PCT/JP2005/000839 



[0032] &tc, i/v^mw&f&i&i&T&. MWkt— 9&m$vfew& (D8o%sx±(Dmt>x 
<D£gikt>mmisthz><Dx s m^-ffemmmm^TtDm^xmrn-r^btm 

o 

[0033] ^3^^7^^— ?ifcj;5v/y=i^^ H B H (D$i^?i-t:feo-C N v-y 



WO 2005/073439 



9 



PCT/JP2005/000839 



xm^-r^trnx^ 

[0035] ^Ktt, fa^7^-feia5^3^S©$!!3l^^ot, ¥ 

[0036] ~M5^ ^ H B B W^CDHZ^B B p^?t»-r§l^^^ tmg^^l000^_t<D 

[0037] *mmn, ^^y/u^—mi^^v^w^^m^uxh^x, m 

[0038] ^(D£?K, ^kV^— T^yu—y a ^Vuy\ /WtflfoRTFfKDm 



WO 2005/073439 



10 



PCT/JP2005/000839 



[0039] ^fc, *mmz. fH^^^r-stas^ny^ioiigttfeo-c, m 



[oo4o] z<d£?\^ mm^mm^m^-hti, ^m^fDW^^mm-r^t^^mm 
[0042] ^/c, ^mmn, ^bp? m^x^^tit^j^w^^bm^n 

[0043] r^J;?^ ?-a?9w**- m^^^nt-yV^W^^hM^nt-yV 

a^i'-^t&ot, !)x-A©ti©»fi^H^S^O. O10/cm 2 J^ 



WO 2005/073439 



11 



PCT/JP2005/000839 



[0044] &mm^$£?^y=t^W^Mi-?foni-£, ^^^^(DCuWkSi^l x 10 12 ato 

m t ufcp-n >-^>3>-})—?<Dm^p3it£ fttzb (otx%, cutff m 



[0045] [Hl]^— if— il^M^fflV^T^^w^^ffi^H H B^^cD^^«^L^c0-efc5 

o 

Wrmmxh&o 

[0046] ut, *mmiz-D\,^xmm-i-& 0 

^(Dm^x^t^x^mmtt^x^^^wm^m^x, ^frbftuvtc 



WO 2005/073439 



12 



PCT/JP2005/000839 



2 o % @S Tfeo yt 0 

— if — MMt(M;U^— if — ^^I±®icd magics (M^S) ) m&ttSfNffi-era: 

[0048] IklC^ ^mVft^hl^ ^<D^£kX$faCDiEi$%:^lkfc%<k, TEM (Transmission 
Electron Microscope, ifffiSiiMe^-il^iS) ^£<9> ^^ffi&IJ^/^ 



WO 2005/073439 



13 



PCT/JP2005/000839 



[0049] ii|E(D^^^Pi^^5#^^^^^om^^^, iifEcD^H^i 
[0050] }^^Cu^^ H H H cp^2*A^nSJmH^oV^T^f^Tofc: 0 

tm&& p b p ttE^fg^ p n p « jd^#-rs © -crtb^-ct its nmt & m hnx 



WO 2005/073439 



14 



PCT/JP2005/000839 



Mn&^m^vxmmir^t^^fc^t}in^thx^^^tc 0 l^u _lib<^ 
[oo52] mz> m^wM^^x^v^m^^i^cu^mw^^ 

ktfX^&k^TthtiZo 
[0053] ttft, CZ^^«tS^^(Z)3K3©t?fi, Hfr&^rtSr— SltSia, ^OfeT/l^V 

^x')p^(D^mn.^n^vx^hm^ih(DW^m^n^(Dx\ &%g&wm& 



WO 2005/073439 



15 



PCT/JP2005/000839 



[0054] ^:LT, W^bM^I MiH : J^SoMLT3b£^^;::&l >T , HZ^ 

[0055] ^inD^H^ib, Cuil/^f^^K^m5t%i5©^-tS^'fe5©t\ _L 
3Mfi<vt^J»il5v^|im^HZM^^^ 

[0056] f-^X.HZ^ B B p^«S(DCu^^^ft-rV^«^^^y 

^x^mm^hn, ±mxmivtc^n^n(DCum^WMKMir^MM^mz^ 
[0058] sxT^mm(DmM<Dj&n%, mHmm^mv^^m^mifxmm-r^K 



WO 2005/073439 



16 



PCT/JP2005/000839 



[0059] ^rbT, m#&M/^^6(D«iJ^fi, ^^W^y^5\Z.U^thtz.WMX$bZ>^ 

[0060] ^omt— ^7tW^^^^i^^oK^fix ^JRM^rii^flLW^^f* 

[oo6i] — ^ N w^*f*i»B§^*^@Be$tL^m#&M/^^6«s^^mfp^©^:^ 



WO 2005/073439 



17 



PCT/JP2005/000839 



[0062] ^v=t>w&Mi3(DWj&ma^ iyv^mm^hmm-r^siom^mit^} 

[0063] — jj, ^&&*fcl<D3z#ma^ jFft&m&tt1ZftftMtf7XWIM%?&21& 

^mmm&rvtch, ±.m^mp2(Dm^^^T^mnx^v^w^^3^ 
?^#7xn&i5f)mzm£tix\,^ 0 

^mmxn, ^f^')p^i(D^m^^Hnhthf^^v^m^M2i^ 

^n^m^th^^(D'):p^m^lOOO c C^mXh^(DX\ -?r(DCu?M£:10pp 



WO 2005/073439 



18 



PCT/JP2005/000839 



[0066] JIWiUTi, *P»-^7^^<T^Jgf4^Si0#(7)8O%^ 

[0067] ^ B H H ^P^13(D_h^^, MP12^b^«#:^ii$^S^i^J; l 9, 

[0068] ^rLT, _b§|3W^2^« > ^&&<Dftfflttfe^X&mA'1'Z>i£lt>(DtfX$$ 

[0069] ±§PW^2©_h^^tt, ->y^^Si^4}5^->y=i^^ H H B 3^5l^_h^/c 



WO 2005/073439 



19 



PCT/JP2005/000839 



[0070] ^_h©J;5^bT^^W^^Tbfcfe, tfcfcflnf&fc— *7&wmu ^U=»^ 

[0071] *mm-?fe, ^j^m^^m^mw:3o^mm^n^'M^imm<Dm^m^^i 

r<D^(DHZ§|$p n pCD?t#^ ^y3^^^^at^g30^g$tt^:^rt-CfT^ 
_h»SiJ(DfBM^HZg|3p n p^#i!jb, ^r^T?t^^f^o-C%J;v\ r^S^T?, it 



WO 2005/073439 



20 



PCT/JP2005/000839 



-e^5o Mill i«a*©HZ^p B B^^^^^aib^f^rt^^i9#tt§/^feo?^ 



[0072] ^(Dj;5^?f^it(Di^V^rt^^t#L/cHZ^p 0 p^Cu^$tiTVV^V^^) 
[0073] _bJ£L^«fe, -Tt£t>-h^ 1) f ^ftf-IWtSgS^.ai-Cu^tf^t^ 

9fl6^fciCu?^bSr|S&lh-C#5o 
[0074] ^b-CM^^-^y^^Wfa^, ftf|3^Cu^lftii^J^^L^V^CDi-e#, # 

J-CuitJtSrl X 10 12 atoms/ cm 3 3zmbX*%Z>(DX\ £V)fcMfcCvtff 

#^f^^^H:oTosFy^^ftijcDNvMJg^tp^y^^^ H e H , ^tt^ B e H 
[0075] ^LrrcD^y^^w^^^^^JDaibTM^tL^y^^^— /n^, rtgp^ 

miZCuftffo^&fefeV^^CObX^, m^Cnm&^l X 10 12 atoms/cm 3 *it 

titcnV^s^mfcK^XNvm^b?j:&yV^>'V^^b1rZ>^tbX%Z> 



WO 2005/073439 



21 



PCT/JP2005/000839 



[0076] &,T\^mm(Dmmwmxmtmm^if x^hKMci^m^mm-r^, ^mm 

(Ml) 

^^^fflV^t, P@32^^ (800mm) (Z)^"^/^^^300kg(Z)->IJn^# 

$,3g£*L&;S>ofc 0 ^(7)i:f^!J3yMl0t©CuiS{i5X 10 10 atoms/cm 3 J^ 
[0077] (JfcigfeMl) 



X 10 12 atoms/cm 3 ^_h-efeo^: 0 

[0078] 

^^100©^rt^i^(Z)T-CHZ^p n o(D?tift^TV\ -^(DHZM^fflUC P 
@32^V^" (800mm) (D^^^ym^OOkg^yV^^^^m^iMVX , HUM 



WO 2005/073439 22 PCT/JP2005/000839 

[0079] (it^M2) 

^U— A-t51i^V^^-CHZf|5p n p(7)itS^fV\ ^(DHZM^fflL/cJ^ 

[0080] 

S32^V^- (800mm) (OT^/^Tj^SOOkgcD^y^^^ll^^ U J^ri*^ 
Sfe^Tb^^Mt-^CDm^^i4B#CDm^(D^3B#^^gbfc 0 r 
T/^V^^*«^H 3 H Wj55cB#-^^-t-52001/'min^b, ^rtHtt200mbartb 

„ rOir^COi/y^t^^^cfJOCultSf^l X 10 10 atoms/cm 3 t*ofc 0 

[0081] ^e*5 % _hffi^W^^PS^tiSfe^-Cfi^v\ _bf2^W^li«^ 



WO 2005/073439 



23 



PCT/JP2005/000839 



mm^j^w^^xmnm^K ^BiMtt^^^i'iot, osFy>^ 

[4] $tm^V^>W^£ktp(DCum&&. 1 X 10 12 atoms/cm 3 *yf Xh^t^W^t 

[7] M^l^MW^ScDV^^^l^fclBgc^tLfc^y^^^ll^^M^tLfc 
[8] ttllE^y^^^wNcD^cPdfS^cD— OSFy^^ftiJcDNvfM^feSrt^r 



[9] 



ffjfs^y^^^wNCD^^fi^s, v^—s^mz. lot, osFy^^ftijoNv 



WO 2005/073439 



24 



PCT/JP2005/000839 



[10] BijffB^y^^^— ^^(DCuM^. lX10 12 atoms/cm 3 ^rS-I?fc§r^^#tt 

«f H W J^F 1*1 W. m $ n 0 0 0 °C * ffi (D gp 5> « ffl -T 51 M §13 p b p <D C uWkS. ^ 1 0 

[13] ft^iiii^mt^ili2^ia«c^n^y^^^0%(7)i^at^g^v^T, ^y 

[14] ^y^^^W^S^^ ^CPtS^^^^^f^^^ SoTOSFy 

[15] v-y^^^^srW^-rs^^, frmnm^Mif&&mijffa±mzM.^xosFv 



WO 2005/073439 



25 



PCT/JP2005/000839 



[17] ^j^w^B^m^t^K, mw&&?7*iooouAi(Dm\Hm^mum& 
[is] mm^^m^^mm-r^mi^ cu^mum^^^^mmmMcRumuM 

[22] ^3^7/^dr-fe^J;S^y^^^l|(7)Mit^fe^fcoT, ^iffig^©^ 



WO 2005/073439 



26 



PCT/JP2005/000839 



[23] ^^/^^—m^x^iyv^m^^commmm-c^x, ^ H H B f^rtt 

[26] ff^ll2i;&mi^ll22^fB*c£nf^ 

ri:?r#@:i-r5^y^^^^^ 0 



WO 2005/073439 



1/2 



PCT/JP2005/000839 




► [110] 



WO 2005/073439 



2/2 



PCT/JP2005/000839 




[001] 




19a 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/000839 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C30B29/06, 15/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C30B29/06, 15/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 03-080193 A (Shin-Etsu Handotai Co., 
04 April, 1991 (04.04.91), 
Claim 1; examples 1 to 6 ; tables 3, 5 
8c US 5067989 A & EP 0419044 Al 



Ltd. ) , 



A 

X 
Y 



A 



JP 11-116392 A (Mitsubishi Material Silicon 

Kabushiki Kaisha) , 

27 April, 1999 (27.04.99), 

Par. Nos. [0021] to [0026]; table 1 

(Family: none) 



1,4-7, 10,27 
2,3,8,9, 
11-17, 19, 
22-25 
18,20,21,26 

1,4-7, 10,27 
2,3,8,9, 
11-17, 19, 
22-25 

18,20,21,26 



j x | Further documents are listed in the continuation of Box C. 



I | See patent family annex. 



"A" 
"E" 
"L" 

"O" 
"p" 



Special categories of cited documents: "X" 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

09 March, 2005 (09.03.05) 


Date of mailing of the international search report 
22 March, 2005 (22.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/000839 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-327493 A (Shin-Etsu Handotai Co., 
Ltd. ) , 

19 November, 2003 (19.11.03), 
Claims 1 to 6; Par. Nos . [0034] to [0038], 
[0044] ; Fig. 1 
8c WO 03/095716 Al 



JP 6-234597 A (Shin-Etsu Handotai Co., Ltd.), 
23 August, 1994 (23.08.94), 

Claims 2 to 4; Par. Nos. [0006], [0014] to 
[0017] ; table 1 
(Family: none) 

WO 01/81661 Al (Shin-Etsu Handotai Co., Ltd.), 
01 November, 2001 (01.11.01), 

Claim 6; page 5, lines 18 to 26; page 7, line 
23 to page 8, line 12; examples 1, 2; 
comparative examples; table 1 
(Family: none) 

JP 04-108683 A (Shin-Etsu Handotai Co., Ltd.), 
09 April, 1992 (09.04.92), 

Claims; page 2, upper right column, line 19 to 
lower left column, line 7; page 3, upper left 
column, line 12 to lower left column, line 8; 
page 4, lower left column, line 1 to page 5, 
upper right column, line 9; table 3 
(Family: none) 

JP 08-073293 A (Shin-Etsu Handotai Co., Ltd.), 
19 March, 1996 (19.03.96), 

Claim 1; Par. Nos. [0006], [0009] to [0010]; 
examples; table 1; Fig. 1 

& US 5609682 Al & EP 0691423 Al 

JP 06-340491 A (Komatsu Electronic Metals Co., 
Ltd. ) , 

13 December, 1994 (13.12.94), 
Par. No. [0005] 
(Family: none) 

JP 09-221381 A (Komatsu Electronic Metals Co., 
Ltd. ) , 

26 August, 1997 (26.08.97), 
Par. No. [0015] 
(Family: none) 



2,3,8,9,14, 
15 



11-15,23-25 



11-15,23-25 



11-15,23-25 



11-15 ,23-25 



16, 17, 19, 22 



19 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mmtam^ p.ct/ j p 2 0 0 5/0 0 0 8 3 9 



A. 
I n t 



mnm-r&ftSHo&M (mm^mm (ipo ) 

Cl. 7 C30B2 9/06, 1 5/0 0 



W3SE«:*?ofcS/MBSm (SBRWff^Hi (IPC) ) 
Int. Cl. 7 C30B2 9/0 6, 1 5/0 0 



1922-1996^ 
1971-2005^ 
1994-2005^ 
1 996-2005^ 



WPI 



x 

Y 



JP 03-080193 A (fHiS^^fW^^tt) 1991. 04. 04 

S&sJfgl, l£J£&0iJl-6 ( |b, 5^ & US 5067989 A & EP 0419044 Al 



A 



1, 4-7, 10, 27 
2, 3, 8, 9, 
11-17, 19, 
22-25 

18, 20, 21, 26 



x 



Taj «rfciiig©fc5Ai!ftT?tt*< % -j»«JSW*lP3:*t- 
tej BKmeHfl&©WK*fcf±1WC*>5*, HSStHEHB 

SrSfc (ift^#t) 
roj nljticiaPi;^ {£ffl, S^i^mx-rsSiififc 



mmt Tf-m-tz t, » x* »* * < , » w ©nix i±a» 

rxj mz.M&vfoZXffitx&^x, asRS:itt<o*T?36W 
r&j p-^fyh77S!)-ii 



Sr^TLfcB 



09. 03. 2005 



22, 3. 2005 



0*SWfF/r (IS A/ J P) 
§ffl^#-*§- 100-8915 
«MfftfflEl^iHT@4S3^ 



tim sew 



4 G 



3 4 4 2 



®S£#-S§- 03-3581-1 101 3 4 16 



iS;PCT/lSA/2 10 (12^-^) (2 004^1^) 



mm tarn- 



PCT/J P2005/000839 



c . 












X 
Y 

A 


JP 11-116392 A (H^-v^ V T/V-y V ^ ^$c5£^i±) 1999. 04. 27 
[0021] ~ [0026] , ^1 (7 7? V — # U 


1, 4-7, 10, 27 
2, 3, 8, 9, 
11-17, 19, 
22-25 

18, 20, 21, 26 


Y 


JP 2003-327493 A (ft i^iftft^^a) 2003. 11. 19 

ff5jfBl-6, [0034] ~ [0038] , [0044] , HI 1 & WO 03/09 
5716 Al 


2, 3, 8, 9, 14, 
15 


Y 


JP 6-234597 A Off Mit^JiMW^^t) 1994. 08. 23 

ff^2-4, Wm [0006] , [0014] ~ [0017] , ^1 (7r?!) 

-tax.) 


11-15, 23-25 


Y 


WO 01/81661 Al m^^MWW&^ft.) 2001.11.01 

ft*IS6, ^5H018~26fT, 07HI|23~||8H||l2ff ) HJfe0>jl, 

2, itim ^i (7r> y-^u 


11-15, 23-25 


Y 


JP 04-108683 A {\M^MWW^.^±) 1992. 04. 09 

#fFff*^*5ffl, ^2H^_bfflimi9fT~^Tfflm7fT, m3M^± 

fflmi2tf~&Tffl^8ff, m4M&rm^m-m5M^±mm9n, 


11-15, 23-25 


Y 


JP 08-073293 A ('ft S^2*#^i^l±) 1996. 03. 19 

fM^Ki, [0006] , [0009] ~ [ooio] , mMM, mi, mi 

& US 5609682 Al & EP 0691423 Al 


11-15, 23-25 


Y 


JP 06-340491 A (^^^fll^&Mttx^ft) 1994.12.13 
&m [0005] (77?!)^U) 


16, 17, 19, 22 


Y 


JP 09-221381 A (^^^^^^M^c^^rtt) 1997.08.26 

J§fc3£ [0015] (77; y— fcU 


19 



iiCPCT/ISA/2 10 (3g2^— v^igg^) (2004^11) 



